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UP% unlfnk%d, Thha fauf; had mt been clearly dmmmtrated for 



Hutatlona can be defined as heritable chmges in the action 

of genwr What we observe are alterationa of structure or 

function in an orgs.nZm. We refer these chsngee to genes when 

mutation or reczorab$natlon testa show thaC the change bus 

originated in a unftary structure, We CM now sag that some 

oharsoters in bacterial viruaos depend on gene action, We have 

seen in our brief mvj.ew how ti-iis evidence Las been lrzposed by 

new facts succevsfvely disprovirq-r, all previous h~pOt;~i~~%sr 

i>nly ten years ago the aqrossion "nnkeci gene" was us~Ci for 

viruses. Mow we can cay that from tire genetlcal v1ewpolnt T2 

is just as oomplex as any otimr orgm-d.3i7. k~roover, all facts 

known at present can be mmlafned in t;m frarzework or classical 

genfStfCf3. 

The discovery of' rem~nbination in bacteria Polloss a 

different pattern, RecmbinaCion was not fo-tmd, but wtis looked 

for. It is Lleo hard to concehve how it could have beon found 

without looking speeific.ally for it. In 1945 Dr. Tatum at 

Stanford University published a paper on induced mutations in the 

colon bacillus. The wl.ld type of the colon bacillus can be grown 

Ln a synthetics medium contafnlng glucose and inorganic aalta, 

In a papulation of thme baotaria grown In complete medium, for 

lnstmoe broth, some mre individuals may be found w;..~ich need 

specrffic;, additions $n order to gtiw in aynthetio mdium. uny 

of these growth faotom turn out to be single welll defined 

chsmZca1 subatsnoea such as awzfnoaoids or vitmina that tho 

bacterium can nomally synthesize, There metabolic changes 



are heritable, Tatum found that the frequenoy of nutritionally 

axacting aellr ~8~s increased in populationa that hm? beeri 

exposed to X-rays. This suggested that the changes in the 

colon bacillus might be stiilar to mutations in higher organiama. 

!&meover, a variant requiring one growth factor could yield 

further varianta with double requiremmts, suggesting t?m 

indspsndenoe of the seveml changes. This was the only kind of 

OVidW3~, which could be obtained at that tins, pointing to 

the mutational nature of the changed requirement, It was surely 

an important advancer an bacteria1 genetic@, but tiufinita proof 

for the existence of genes in bacteria coulci or&y be given by 

the rscambinatlon test. Tha C~-~EJS~C~L~ work of I3cadle md Tats 

in the biochonical gcme%ics of Pfeurosporti h&d shown that altered 

nutritional roqulrewunts In thi& oragmS.rj~~ resulted front mutations 

of !&ndellan genes. Almmdy at that tlcle Tatumts pu~oss of 

going after nutritional variants in bacteria was to test the 

possibility of rocomblnation, Tile strain of ~011 used by Tatum was 

called K 1%. It r-~&d bsetn chosen for sclma previous biochemical work 

aa a good producer of indole, MUas Eather Zimer helped Dr. Tatum 

to I.aolate frost IS 12 vcariants with double nutritlonsl raquirsments, 

As we will ~aee later both X 12 and %iss Zimmr becwne very inportant 

in the life of a young nedioal atudsnt at Columbia Unlvereity- 

20, Lederbsrg, In 23icfj-46 Lederbere was working for his thesis 

on selection of prototroph reversions in rieurosp6ra. Thie gave 

hSnr the idea of applying the same test to bacteria, suppose a 
wild type prototroph strain mutates to A, requiring growth factor 

A* By a single step back mUtat;ion A* can revart.to wild type, 



Aft%P thFQ% ?MWit~8, at t&e C.&Ii.&, the ame one at which ,Tl\%lbruck 




